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Brief summary

COVID-19 infection has been associated with myatiardnd late gadolinium enhancement on
cardiac MRI. Myocarditis has been implicated inderl cardiac death of athletes. Return-to-play
recommendations after COVID-19 infection for ateteaind active persons are presented herein.
In athletes with previous COVID-19 infection, rettto-play is recommended 7 days following
viral resolution. Routine cardiac investigation®onin, 12-lead ECG, and imaging) of these

athletes are recommended only with the occurrefcardiovascular symptoms.



Abstract

The SARS-Coronavirus-2 (COVID-19) related pandelnais resulted in profound health,
financial and societal impacts. Organized sporéngnts, from the recreational to Olympic
levels, have been cancelled to both mitigate tiheaspof COVID-19 and protect athletes and
highly active individuals from potential acute dodg-term infection associated harms. COVID-
19 infection has been associated with increasediatamorbidity and mortality. Myocarditis and
late gadolinium enhancement (LGE) as a result o¥/[DE19 infection has been confirmed.
Correspondingly, myocarditis has been implicategudden cardiac death (SCD) of athletes. A
pragmatic approach is required to guide those vetne for athletes and highly active persons
with COVID-19 infection. Members of the CommunitydaAthletic Cardiovascular Health
Network (CATCHNet) and writing group for th@anadian Cardiovascular Society/Canadian
Heart Rhythm Society Joint Position Statement on the Cardiovascular Screening of Competitive
Athletes recommend that highly active persons with suspeateonfirmed COVID-19 infection
refrain from exercise for 7 days after resolutiéwical symptoms before gradual return to
exercise. We do not recommend routine troponinngstesting 12-lead electrocardiogram
(ECG), echocardiography, or cardiac magnetic resomanaging before return-to-play.
However, medical assessment including history drnyipal examination with consideration of
resting ECG and troponin can be considered intiieta manifesting new active cardiac
symptoms or a marked reduction in fitness. If conicg abnormalities on the initial medical

assessment are encountered then referral to akagidt who cares for athletes is recommended.



Preamble

The COVID pandemic has resulted in major changed tctivities, including sport.
These are the consequence of recommendations &althland government authorities and
individual restraint due to health concerns. Wilneg some Canadian jurisdictions are now
cautiously easing restrictions to permit the restionpof sport, and organizations and
individuals are seeking direction as to how bestrass the health of athletes or highly active
individuals. Specifically, guidance is requiredlomw to evaluate those who have been infected
or possibly infected with COVID-19, to ensure be#ie sport reintegration and their individual
well-being.
Questions regarding return to play include:
1) What, if any screening above and beyond cupgahtic health recommendations, should be
performed to assess exposure or possible infeatitnCOVID-197?
2) What testing recommendations should be pursuathietes/highly active individuals with
previously confirmed COVID-19 infection wishing teturn to play?
3) How can a shared decision-making approach b&emgnted in the context of a return-to-play
decision?
Members of the Community and Athletic Cardiovasctiaalth Network (CATCHNet) and
writing group for theCanadian Cardiovascular Society/Canadian Heart Rhythm Society Joint
Position Statement on the Cardiovascular Screening of Competitive Athletes have summarized
their approach to these important consideratiomsmgduhis time of transition. The focus is on
return-to-play of athletes (defined as highly aetpersons who exercise and/or compete
regularly at either a recreational or competitiedl) with suspected or confirmed COVID-19

infection. This document is intended to supplentkaCanadian Cardiovascular



Society/Canadian Heart Rhythm Society Joint Position Siatement on the Cardiovascular
Screening of Competitive Athletes in order to provide further direction for activedividuals who

may not be under the umbrella of a CV screeningiam.

Background

The SARS-Coronavirus-2 (COVID-19) pandemic has pradound worldwide health,
economic, and societal impacts, including substhitipact upon the sporting world.
Gymnasiums, recreation centres, arenas were sbditiend collegiate sports and the Olympics
were postponed to both mitigate the spread of COYADand protect exercisers and athletes.
Despite the cessation of organized sports andatsitis placed upon the use of venues to
perform exercise, athletes (from recreational ghly-competitive individuals), may contract
COVID-19. In addition to the deleterious cardiad aespiratory effects imposed by the virus,
the cessation of sports and implementation of healthority mandated quarantine to prevent
the spread of the virus may pose additional negatbnsequences on an individual's well-being
by affecting one’s psychosocial health (increasededy, depression, weight gain, social

deprivation, fear of seeking medical help, and stkdoopout).

Myocarditis is a concerning potential consequerfd@®VID-19 infection® Myocarditis has

been demonstrated to cause heart failure and sudddiac arrest/deafiThose who care for
athletes or highly active individuals are facedwitaking ‘return-to-play’ recommendations for
those who have suffered a COVID-19 infection. Agmnatic contextual approach that considers
available health resources is required. In Canaddmany other jurisdictions with resource-

limited public health systems that are stressedicp#ar considerations apply that form the



background for the present document. The desiev/estigate and tpotentially increase safety
in this area of clinical uncertainty must be bakohby thoughtful resource utilization, and the
risks and consequences of over investigation dikerpotential risks of unduly alarming athletes

and restricting sport participation.

COVID-19 Cardiovascular Effects

COVID-19 infection can result in cardiovascular (Q¥orbidity and mortality in
hospitalized adult patienfs? Myocardial injury (elevation in cardiac troponis)common in
severe COVID-19 infection (38% of hospitalized pats) and if present, is associated with a
marked increased mortality compared to those withowocardial injury (51.2 vs. 4.5%)The
degree and magnitude of myocardial injury in nosgitalized persons with COVID-19
infection (including asymptomatic COVID-19 persoisynknown as evaluation for markers of
myocardial injury is not routinely carried out. Tegology of this myocardial injury is
presumably multi-factorial and it is unclear whadgortion of this represents direct viral or
inflammatory myocardial damage (myocarditis) vemnsy®cardial injury from hemodynamic or
hypoxic stress following serious COVID-19 respirgtiness. Therefore, the proportion with,
the etiology of, and prognostic value of elevategonin levels in non-hospitalized COVID-19

patients remains unclear.

Myocar ditis

Myocarditis is an inflammatory disease of the hebdracterized by inflammatory
infiltrates and myocardial injury of heterogenotislegy not from an ischemic cau3&@he
acute phase (1 to 3 days) of viral myocarditishiaracterized by pathognomonic myocyte

necrosis induced by virus replication after infentoccurs. Exposure of intracellular antigens



may lead to the humoral activation and cellular umlogic processes aimed to eliminate the
virus from the myocardium. Humoral activation torehate the virus from the myocardium
follows, and may persist for several weeks to meniimmunologic activation, independent of
viral genome detection, results in chronic posedtibus autoimmune myocardifis.
Epidemiological studies have shown that the inaigeof viral myocarditis in the pre-COVID-19

era is estimated at 1.0-2.2 per 1,000,000 /yeadiris’

Myocarditis can result in scarring of the heartitvieular dysfunction (transient or
permanent), ventricular arrhythmias, cardiogenisckhand sudden cardiac death (SED).
Occult myocarditis has been implicated as a caiS&€® amongst young healthy individuals.
Myocarditis was identified to be the third leadrapse of SCD at 6% behind coronary artery
abnormalities (17%) and hypertrophic cardiomyop&86£0) in young competitive American
athlete< It is important to note, however, that the oveiratidence of SCD in this population
between 1980-2006 was estimated to be 0.61/10@&tbéte-years. In a contemporary autopsy
series of the general population from Australia Biesv Zealand of the general population (ages
1-35 years), myocarditis accounted for 7% of alDS@ a sudden cardiac arrest (SCA) series of
competitive athletes from Ontario, Canada, 1 oetlié arrests was possibly due to myocarditis;
echocardiogram and ECG were normal, however, thédéRonstrated scar. The overall
incidence of SCA in this population was 0.76 cg=ers100,000 athlete-yeatémongst
collegiate athletes in the National Collegiate Atld Association (NCAA), 10% of SCD was
attributed to myocarditis (overall incidence of S@Dhis population was 1/53,703 athlete-
years)'° To put this into perspective, SCD attributed tooesyrditis is 1 in 537,634/athlete-years

in the NCAA, 1 in 1,098,901/year in the generalyapon of young persons in Australia and



New Zealand, and 1 in 2,732,240/year in the stddynoerican young athletes between 1980-
20062 1% MExercise in individuals with overt myocarditigy result in accelerated viral
replication, increased inflammation and cellulacnesis, and a proarrhythmic myocardial
substraté? **COVID-19 has been implicated in the developmemnhgbcarditis, with
accumulating pathological and imaging confirmatit’

Cardiac magnetic resonance (CMR) imaging datadovwered hospitalized and non-
hospitalized COVID-19 patients, and non-hospitaliasymptomatic or minimally symptomatic
collegiate athletes, has led to concern about eeatence of late gadolinium enhancement
(LGE) given its potential to represent subclinioaminimally symptomatic myocarditfs> **
Results from a much critiqued German study dematestrsome degree of CMR imaging
abnormalities in 78% of recovered hospitalized aond-hospitalized COVID-19 general
population patients (median age 49 years) who wvelgrnon-clinically indicated CMRs as
CMR was for research purposes and not for the tirtediagnosing suspected myocarditis. Sixty
percent of patients had evidence of ongoing inflation (edema) and 32% had evidence of
LGE at a median of 71 days post-infection. There amincreased prevalence of LGE in the
COVID-19 patients compared to healthy and riskdaotatched control groups. However,
ventricular size and biventricular function werghin normal limits* The impact of the CMR
abnormalities on ventricular arrhythmias, ECG, anokdocardiographic findings was not reported
in this study.

In a population of COVID-19-positive American calate athletes (mean age 20.2
years) who underwent a CMR at a median time ofd&& ghost-infection; LGE was found in 9%
with one athlete (5%) meeting the diagnosis of rayditis® None of the age-matched healthy

controls and COVID-19 negative athletes had evidefd GE or myocarditi® Most relevant



to the return-to-play discussion from the findirgghis small study is that among the COVID-
19 positive athletes who had an ECG (20/22), trap@8/22), or (21/22) echocardiogram
testing, all had normal results. The two COVID-I3itive athletes who demonstrated
inferoseptal LGE on CMR, had normal ECGs, negatieponin I, and normal echocardiograms
with normal strain imaging. The only athlete diage@ with myocarditis endorsed symptoms
consistent with acute pericarditis and exertiomaist tightnest®

In a separate study, 26 competitive collegiateetdisl from Ohio with confirmed COVID-
19 (46% mildly symptomatic; 54% asymptomatic) umgett ECG, troponin testing, and
echocardiography on the same day as CiIRo diagnostic ST/T wave changes on ECG were
reported. Echocardiogram derived ventricular volsirmed function were within normal limits.
Troponin | was not elevated in any athlete. Nehdl of athletes (46%) had evidence of LGE.
Four athletes (15%) had CMR findings consistenhwntyocarditis based on the updated Lake
Louise Criterig® Two athletes with CMR evidence of myocarditis lsaeexisting pericardial
effusions. Of the four athletes with myocardialanfimation, two were asymptomatic, and two
had mild symptoms (shortness of bredttiJhere was no COVID-19 negative control group in
this study.

When considering return-to-play decisions for addevith prior COVID-19 infection,
the interpretation of the results of the studiellished thus fdr" *®warrants careful
consideration. These exploratory observations dek total of 48 elite collegiate level athletes,
where five athletes (10%) met criteria for myocasdand 29% demonstrated LGE. Whether the
degree of myocardial injury can be extrapolatedtb@r active populations is unknown.

Late gadolinium enhancement from non-COVID-19 synptic myocarditis has been

associated with ventricular arrhythmias and SCBtiietes-’ Furthermore, persisting LGE after



biopsy proven myocarditis is independently assediatith an increased risk of SCD and overall
mortality?° However, the long-term prognosis of incidentakyatted CMR abnormalities,
particularly in those not meeting diagnostic craddor myocarditis, and in a predominantly
asymptomatic post-COVID-19 population remain unknoim a study of patients fulfilling
diagnostic criteria of myocarditis (non-COVID-19anigin), the majority of persons (50%) had
regression in the amount of LGE at 3 months, amaes(17%) experienced complete resolution
of LGE by this time® 2 With respect to COVID-19 myocarditis and presur@€VID-19

infection mediated LGE (some athletes may havepnagexisting LGE from non-COVID
etiologies) , we do not yet know the magnitudetedrge in LGE with time as follow-up

imaging studies have yet to be reported. Anoth&nawn is the magnitude of potential
increased SCD risk that exercise poses in a pevgbrsubclinical LGE. Even if the subclinical
LGE is determined to be secondary to COVID-19 itikecand represents a potential arrhythmic
substrate, the extent of risk exercise poses remanoertain.

How the results from CMR studies in athletesrfibicontemporary expert return-to-play
recommendations for myocarditis is unclear. In sitidies, the athletes with LGE had normal
troponin levels, normal ECGs and normal biventacdiinction on echocardiography, therefore,
athletes with subclinical LGE would not be expedtete identified via conventional return-to-
play testing modalitie§” *®In the absence of significant persistent symptonmncerning ECG
abnormalities on prolonged ECG monitoring and sttesting, the majority of these patients
would have been cleared to return-to-play (ESC 2820A/ACC 2015)?** The presence of
LGE, in and of itself, does not currently represemnationale for ongoing exercise restriction
beyond the acute inflammatory period, provided tih@oabnormalities are present at return-to-

play testing (symptoms, abnormal exercise stresggteor abnormal prolonged ECG
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monitoring??% As per theEuropean Society of Cardiology guidelines, an athlete is permitted to
resume sport in the presence of LGE provided tisem@ absence of LV dysfunction, ventricular
arrhythmias and normalization of biomark&t3.o be clear, we are not advocating that CMR
should never be performed in the context of COVBDslispected myocarditis, but we are
recommending against theutine use of CMR in athletes with suspected or confir@€ID-

19 in the absence of other concerning clinicaliagaostic findings. CMR may be used to help
confirm clinically suspicious myocarditis, and ats® used to guide prognoS$i&® With respect

to resource utilization and stewardship, it shdagchoted that if LGE is discovered, follow-up

clinical consultation and CMR is recommendéd.

Differing approaches to return-to-play

Differing return-to-play guidelines for patientstivieither asymptomatic or mildly
symptomatic COVID-19 infections exist, reflecting area of substantial clinical uncertainty. A
number of approaches have been propdsé&? All recommendations propose that the extent
of evaluation be stratified by the severity of syamps.Asymptomatic athletes: COVID-19
positive individuals who are asymptomatic are rec@nded to abstain from activity for a 2-
week period before a graded return to exerdi§&ecommendations by tieorts Cardiology &
Exercise Section of the European Association of Preventive Cardiology”’ and those appearing in
JAMA Cardiology'? suggest no cardiac evaluation whereas, in contetmmendations set
forward in theBritish Journal of Sports Medicine®® suggest consideration of a resting 12-lead
ECG? Symptomatic athletes: For symptomatic athletes with documented COVID-19
infection who do not require hospitalization, medievaluation recommendations also vary. The

Soorts Cardiology & Exercise Section of the European Association of Preventive Cardiology

11



suggest consideration of troponin and C-reactiwvggum testing. If troponin is abnormal then
further testing with an electrocardiogram (ECGhaardiogram, and CMR, ECG monitoring
(Holter) are recommendédConversely, th@ritish Journal of Sports Medicine
recommendations suggest starting with a restinpd@-ECG for symptomatic non-hospitalized
individuals. If the ECG is abnormal or shows nepalarization changes compared to a prior
ECG, then echocardiography (at a minimum) and ofrgy consultation is recommend#d.

The Canadian Olympic and Paralympic Sport Institute Network have also developed
recommendations for Canada’s elite athlétes summary of the different recommendations is
presented ifTable 1. If testing results in a diagnosis of myocard{fiable 2), then formal
guidelines for sport participation should be follmnf* 2> According to guidelines, for confirmed
cases of myocarditis, it is recommended that ahblegfrain from exercise programs for a period
of 3 to 6 months to help ensure biological andicéihresolution of the diseaé& 2> Current
expert consensus recommended approaches to retptayt post-COVID-19 infection agree
that patients with confirmed myocarditis be tredatekeeping with previously established
guidelines. At present, there is no evidence tlaY{D-19 associated myocarditis is
substantially clinically different from other forned myocarditis which might to justify
alternative approaches to care. Resumption ofitrgiis permitted after the period of restriction,
provided LV function and serum biomarkers have radired, and there is an absence of
symptoms and clinically significant arrhythmia o6& exercise stress testing and ECG
ambulatory monitoring® ?°In some cases, normalization of parameters mdgdter than 3 to 6
months. This recommendation (3 to 6 months) isti@ny and there are instances where earlier

return-to-play may be considered.
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Proposed return-to-play recommendations

The absolute numbers of highly active persons engag sporting activity with
potential COVID-19 diagnosis is not insignificaan@ may increase if virus spread increases),
thus a pragmatic approach to return-to-play scregisi required, reflecting the clinical
uncertainty regarding risk, and the virtual impbggay of conducting mass CV testing of large
segments of the population. We are only now dewegpan understanding of the prevalence and
magnitude of cardiac involvement following COVID-ifection. The long-term cardiac
implications of COVID-19 infection are unknown. Awtious approach regarding the return to
high intensity exercise (>70% 0f0max >75% maximum heart rate) must meet the challefige
reducing SCD risk for athletes while minimizing tileelihood of inappropriate restriction. It is
difficult to overlook the growing number of repodsscribing lingering CMR abnormalities in
COVID-19 patients despite the mild severity of thiness. However, it is not feasible, nor
practical, to perform a CMR on every COVID-19 pwstexerciser, nor do we fully understand
the implications of CMR findings in this context. the small studies of collegiate COVID-19
positive athletes, for example, evaluation with E@Gponin, and echocardiography were all
reported as being within normal limits, and wou&Vé not identified the athletes with LGE on
CMR." *®Based on currently available evidence, and irctivgext of the uncertain prognostic
implications, our group has recommenaedinst routine troponin, ECG, echocardiography and
CMR in asymptomatic athletes with confirmed or suspected COVID-19gdtifen prior to
exercise resumption.

Nevertheless, in concordance with the Canadiadi@lagy Society position statemeiit,
when considering return-to-play evaluation, a sthaecision making approach with the

patient/athlete is strongly recommend&dn this respect, a COVID-19 positive athlete Vizs
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recovered from acute infection should be made awfitige limitations of the investigations for
myocarditis, and the implications of a myocarditisgnosis, which would lead to the
recommendation of restriction from sport for 3 tménths and potentially longer, in association
with ongoing follow-up. The health of the individwaho is found to have significant cardiac
abnormalities thatnay increase the risk of SCD is still of paramountu®éor the physician.
Within the Canadian system, the role of the phgsids to diagnose, treat, and provide
recommendations to the athlete while acknowledimgations in prediction and
prognostication, not to ‘disqualify’ the athleteless the physician is under contract by a third
party and not acting on behalf of the athlete,tbat of their employer or institution. Athletes
and health care providers should also be educai®a aymptoms, and recommended to
exercise caution when gradually returning to higlensity exercise. Additionally, it is
imperative that an athlete’s mental well-beingas meglected. A COVID-19 diagnosis in of
itself, let alone referral for cardiology evaluatiwith possible restriction from sport, may have
potential deleterious effects on one’s psycholegat-being. Given the global mental health
crisis that has accompanied this pandemic, conyeeind student athletes are amongst the
many subpopulations that may present with heiglitémeels of anxiety, depression, and
worry.3#3%A properly executed shared decision making proassell as the integration of
psychological follow-up and intervention when nesagyg (particularly for COVID positive
athletes who are restricted from participationyeisommended to reduce the overall mental
health burden to athletes returning-to-play.

Cardiac evaluation of a highly active person wilndiac symptoms is clinically
indicated, and far more likely to identify pers@tsa higher SCD risk as opposed to mass

screening of a population merely presumed to bislatA stratified approach based oew
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cardiac symptoms or diminished exercise perform@oecommended. The stratification of
COVID symptoms as mild, moderate and severe canti@guous, and there is no strong
correlation between the severity of COVID-19 synmpscand associated degree of myocardial
injury/cardiac involvement. For all athletes refagito-play, it is recommended they be
surveyed for current and prior or suspected COVertection in addition to new cardiac
symptoms.(Figure 1) In the setting of organizedesysitic CV screening for competitive

athletes as outlined in tl@@&anadian Cardiovascular Society Position Satement on the
Cardiovascular Screening of the Young Athlete, it is essential that the presence of high-quality
emergency protocols (CPR training, automated eatetefibrillator accessibility, emergency
action plan preparedness), remains the foundatalaalent on which the safety of athletes rests,

as potential long-term outcomes in terms of COV@ahd SCA remain unknow.

Recommendations:

Athletes and highly active persons suspected or confirmed COVID-19 and who have recovered
(no active viral symptomatology) with no new active cardiac symptoms and no marked reduction

in exercise capacity

Recommendation 1.

In the athlete recovered from a suspected or coefirprevious COVID-19 infection
who exhibits no active cardiac symptoms nor a §icant decrease in fitness/exercise
performance:

1) A graded return can to exercise after at leastyg déter complete viral symptom

resolution.

15



2) No additional screening testing required.

Practical Tips:

After complete viral symptom resolution, and if activecardiac symptoms
[palpitations, syncope, chest pain, dyspnea, u@xgdl increase in heart rate (Table 3)] are
present, then a graded return to exercise >7 dgrscemplete viral symptom resolution is
recommended® Continued monitoring for cardiac symptoms andémognition of an inability
to regain fitness or a reduction in exercise cdapgarformance is recommended. Routine
troponin testing isot recommended in thasymptomatic athlete before return-to-play. If an
athlete is within the context of an established$€xeening program (i.e. collegiate, competitive
sporting league, professional) and the physicamexation and ECG are established components
of that institutions’ cardiac evaluation, the recoemdation is to continue as previous. However,
if the physical examination is not a componenthef €V screening algorithm, we do not
recommend implementing it due to the low sensttieita physical examination to diagnose

myocarditis, in addition to reducing health careiiactions and costs.

COVID-19 positive or suspected athletes and highly active persons manifesting with new cardiac

symptoms or marked reduction in fitness

Recommendation 2.

In the athlete with suspected or confirmed COVIDuif@ction who exhibitsiew or

ongoing cardiac symptoms onew decrease in performance:

16



1) Focused history and physical examination

2) Consideration of ECG and troponin

3) If concerning findings on history, physicabkenination and/or abnormal troponin
and ECG, referral to cardiology and advanced calidiaging (echocardiography and/or

CMR)

Practical Tips:

If new or ongoingcardiac symptoms (palpitations, syncope, chest pain, dgapn
unexplained increase in heart rate) are presesit @DVID-19 infection, continued restriction
from moderate-high intensity exercise is recommdniedical assessment including a detailed
cardiac history and physical examination shoulgéormed. A resting 12-lead ECG and
troponinmay be considered as part of the initial evaluatioardidlogy referral is recommended
if ECG abnormalities are present (Q waves, ST dsjwa or elevation, T wave inversion, low
voltage, new QRS widening or new bundle branchlgla@ premature ventricular contractions,
>1% degree AV block), troponin is elevated , or thisrelinical concern over cardiac symptoms
and/or physical examination are present. It redderta proceed to CMR in athletes with a
clinical diagnosis of myocarditis, overt abnormabton ECG, echocardiographic abnormalities
(wall motion abnormalities, ventricular dysfunctjpand/or clinical deterioration. If myocarditis
is diagnosed strenuous activity should be avoidad,exercise restriction may be considered for
3 to 6 month$> ?*If cardiac investigations are within normal limitat there are ongoing

symptoms, longitudinal follow-up may be warranted.
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Disclosures:

The above recommendations were created on behdéOVID-19 sub-committee of
the Community & Athletic Cardiovascular Health tWetk, an umbrella group with expertise in
sports cardiology, electrophysiology, exercise phlggy, primary care and emergency
medicine, and cardiac imaging, interested in tlaieicgon of SCD in the athlete, supported by
the Heart and Stroke Foundation, Canadian CardioN@sSociety, and Canadian Institute of
Health Research. The subcommittee is undertakirggunational investigative work to
enhance general and COVID-19 related CV healtltf@persons. The recommendations
presented herein, are not intended to replacelettadd screening procedures but provide a
framework for health care professionals evaluatetgrn-to-play for exercisers/highly active

persons with COVID-19.

Funding Sources:

No funding sources.
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Table 1. A comparison of return-to-play recommeiutest following COVID-19 infection.
(table uploaded in separate document)

Table legend.

BNP - B-type natriuretic peptide; CMR — cardiac metic resonance imaging; CRP- C-reactive

protein; ECG — 12-lead electrocardiogram; RTP urreto-play
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Table 2. Diagnostic criteria for myocarditis.
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Table 3. Table 3. COVID-19 Return-to-play questiaine.
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Figure 1. Suggested return-to-play for athletestagtly active persons in context of COVID-19

considerations.

Alf an active person develops new cardiac sympt@gardless of COVID-19 status clinically
indicated evaluation is recommended.

*Medical assessment should include a detailed aardistory and physical examination. It may
also include a resting 12-lead ECG and troponin.

#If red flags are identified then cardiology re&iis recommended.
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infection (positive | viral symptoms result
test)
RTP evaluation No Yes Yes Yes/No Yes
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Asymptomatic Focused cardiac| Focused medical | Rest/no exercise Refrain from Consultation

(COVID-19 symptom history | history and for 2 weeks from| exercise for 7 | with a physician

positive test rest/ | (see Appendix). | physical positive test days, gradual | for a history of

No COVID-19 If cardiac examination result return to physical
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present or a new| ECG* monitoring for | remains Based on
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fitness is present| abnormal or or late can consider assessment and
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prior ECG, then
additional
evaluation with
minimum
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is warranted in
conjunction with
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guidance of
health

care team
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and troponin,
and ECG
(consider ECG
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pre-existing
ECG). IfECG is
abnormal
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cardiologist
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investigations
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(COVID-19
positive test rest /
COVID-19
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cardiac
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Consultation
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examination.
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clinical
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1 if prior cardiac
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pre-existing
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If cardiac
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documented
myocardial injury
(ECG changes,
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impaired cardiac
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cardiac imaging
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protocols

If normal,
rgradual RTP
after 2 weeks
and close
,monitoring for
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symptoms are | function
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fitness is present| require
then medical comprehensive

assessment is | evaluation before
recommended. | RTP by sports
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CMR and
longitudinal
follow-up if
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BNP - B-type natriuretic peptide; CMR — cardiac metic resonance imaging; CRP- C-reactive prote@GE- 12-lead

electrocardiogram; RTP — return-to-play
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Table 3. COVID-19 Return-to-play questionnaire

1. Since confirmed or suspected COVID-19 infection have you experienced any of the

tollowing:
a. Fainting or sudden loss of consciousness
b. Chest pain, chest pressure, sharp pain in the heart or lungs when breathing or
lying down
c. Shortness of breath at rest or with exertion
d. Increase in resting heart rate by >20 beats per minute
e. Palpitations (heart racing, heart skipping or dropping beats)
f.  Marked reduction in fitness



Table 2. Diagnostic criteria for clinically suspected myocarditis

Newly abnormal 12 lead ECG and/or Holter and/or stress testing, any of the following:
* First to third degree atrioventricular block
* Bundle branch block
*  ST/T wave change (ST elevation or non-ST elevation, T wave inversion)
* Sinus arrest
* Ventricular tachycardia or fibrillation and asystole
e Atrial fibrillation, supraventricular tachycardia
* Low QRS voltage
* Frequent premature ventricular contractions

Markers of myocardial injury
* troponin [/troponin T

Functional and structural abnormalities on cardiac imaging

Echocardiographic/angiographic/ CMR

* Regional or global systolic or diastolic dysfunction, with or without L.V dilatation
Increased wall thickness

* Pericardial effusion
* Intracavitary thrombi

Tissue characterization by CMR (updated Lake Louise Criteria IT*)
* Edema
* Hyperemia or capillary leak (early gadolinium enhancement)
* Irreversible injury (necrosis, scar; late gadolinium enhancement)

Clinically suspected myocarditis if >1 clinical presentation and >1 diagnostic criteria from
different categories, in the absence of: (1) angiographically detectable coronary artery disease
(coronary stenosis >50%); (2) known pre- existing cardiovascular disease or extracardiac causes
that could explain the syndrome (e.g., valve disease, congenital heart disease, hyperthyroidism).
Suspicion is higher with higher number of fulfilled criteria. If the patient is asymptomatic, >2
diagnostic criteria should be met.

Modified from “Caforio AL, Pankuweit S, Arbustini E, et al. Current state of knowledge on
aetiology, diagnosis, management, and therapy of myocarditis: a position statement of the
European Society of Cardiology Working Group on Myocardial and Pericardial Diseases. Eur
Heart J. 2018;34:2636-2648, 2648a-2648d.”



COVID-19 Screening Questionnaire

Do you have a fever (2 37.8 °C) or are currently exhibiting viral
symptoms?

2. Have you travelled outside Canada over the last 14 days?

COVID-19 test 3. Have you had close contact with a sick traveller, sick individual

with respiratory infection, or individual with suspected or

confirmed COVID-19 in the past 14 days?

Temporary restriction from >moderate
intensity exercise
until test confirmation

COVID-19 COVID-19 Cleared for
positive negative participation”

Continued restriction Monitor for
from >moderate psychological
intensity exercise well-being

for 7 days

Cardiac No

symptoms

Yes

Continued restriction
from exercise

COVID-19 Red flags F
with history and e History - (cardiac symptoms including an unexplained

physical examination reduction in fitness)
- ¢ Physical examination - pericardial rub, signs of heart failure
Consider ECEG and e ECG - g waves, ST changes, TWI, low voltage, new QRS
troponin

\ widening or new bundle branch block, >2 PVCs )
Cardiology referral*

Medical assessment




